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(54) RADIO CALL ENCODING CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reception 
characteristics by performing encoding control to 
determine a logical channel that contains a calling signal 
so that an equivalent transmission speed is reduced, in 
accordance with a calling signal traffic without 
interrupting encoding of the calling signal traffic, while 
fixing a combination of the transmission speed of a 
frame and a modulation system. 
SOLUTION: A frame for containing calling data is 
allocated from a frame number in the calling data by a 
frame allocation processing part 2 and a combination of 
a transmission speed of a frame and a modulation 
system are read from a frame information memory 4 by 
a shape order of priority decision part 3. Then, the 
order of priority for a shape to be encoded is 
determined from this combination of the transmission 
speed of the frame and the modulation system, a phase 
to be encoded is determined from an empty word state 
in the phase in accordance with this order of priority, 

encoding is applied to a calling signal with this phase and the signal is transferred to a base 
station from a transmission part 9. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Multiplex a logical channel which coded and accommodated a required number of call signals, and it 
is considered as one frame, It is a radio call sign-ized control device used for a radio paging system which 
modulates a subcarrier with predetermined access speed and an N~ary modulation method by making into a 
modulating signal a time series digital signal which carried out Time Division Multiplexing of two or more 
frames, and transmits, A radio call sign-ized control device having a means to establish and determine a 
priority as for which a state number of a signal modulated when there was little call signal traffic becomes 
smaller than N about a logical channel used for transmission of a call signal among two or more logical 
channels multiplexed per frame. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention the encoding control of a radio paging system about the radio call sign- 
ized control device to perform in more detail, Multiplex the logical channel which coded and accommodated a 
required number of call signals, and it is considered as one frame, It is related with the radio call signHzed 
control device used for the radio paging system which modulates a subcarrier with predetermined access 
speed and N-ary modulation method, and transmits by making into a modulating signal the time series digital 
signal which carried out Time Division Multiplexing of two or more frames. 
[0002] 

[Description of the Prior Art]As a high-speed radio paging system, there is a FLEX-TD method (ARIB 
standards: RCRSTD-43A), for example. The access speed of the method concerned and the combination of a 
modulation method have the 4 modes of 1600 bps / binary FSK abnormal conditions, 3200 bps / binary FSK 
abnormal conditions, 3200 bps / 4 value FSK abnormal conditions, and 6400 bps / 4 value FSK abnormal 
conditions. These can be set up for every frame, as shown in drawing 6 , and setup information is included in 
the frame information inserted in the synchronizing signal part. According to the access speed shown by the 
frame information concerned, and the combination of a modulation method, a following bit string can be 
received, and a receiver can be restored to it and decoded. 

[0003]the logical channel in which each frame has speed of 1600 bps according to the above-mentioned mode 

— respectively — 1 and 2 — or four channels are doubled and multiplex is carried out. As said logical 
channel is called the "phase" in the standards concerned and it is shown in dra wing 6, 1 600 bps / binary FSK 

— in A phase and C phase, with 3200 bps / binary FSK and 3200 bps / 4 value FSK, four phases of A, B, C, 
and D can use [ A phase ] it for transmission of call signal information with 6400 bps / 4 value FSK. 
[0004]The multiplexing method of a phase is shown in drawing 7 about 3200 bps / binary FSK and 6400 bps / 
4 value FSK. The figure (a) is a case of 3200 bps / binary FSK. Every 1 bit each is multiplexed by making a 
total of 2-bit information into a unit from A phase and C phase. As shown in the figure, the information bit of 
A phase and C phase is arranged by turns, and the modulation symbols of a binary are generated. Modulation- 
symbols speed is 3200 bps equal to numerais speed. In the relation between a phase and a modulating-signal 
state, numerals '1' and frequency shift-deltaF express [ frequency shift +deltaF ] numerals'O'. 
[0005]Next, in the case of 6400 bps / 4 value FSK, as shown in drawing 7 (b), every 1 bit each is multiplexed 
by making a total of 4-bit information into a unit from four phases of A, B, C, and D. As illustrated, the 
modulation symbols of four values are first generated in the information bit of A phase and B phase, and the 
modulation symbols of the four following values are generated in the information bit of C phase and D phase. 
Modulation-symbols speed is 3200 bps of the half of numerals speed. As for the relation between a phase and 
a modulating-signal state, in numerals '11' and frequency shift— (1/3) deltaF, numerals '01 ' and frequency 
shift-deltaF express [ frequency shift +deltaF / numerals '10' and frequency shift +(1/3) deltaF ] 
numerals'00'. 

[0006]When drawing 7 (a) and (b) is compared, modulation-symbols speed is equal in both, but (the a of the 
distance (difference of a frequency shift) between the signals with which a modulating signal adjoins) is larger. 
Therefore, (a) with low access speed does not generate an error easily to the influence of thermal noise etc., 
and a receiving characteristic is good. 

[0007]In the above-mentioned method, since the number of multiplexed channels increases so that access 
speed is high, more call traffic can be accommodated and subscriber capacity becomes large. On the other 
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hand, as for a receiver, as mentioned above, a receiving characteristic becomes good, so that access speed is 
low. Thus, subscriber capacity and receiving characteristics are conflicting-requirement conditions, and it is 
common to choose the minimum required access speed that can accommodate the maximum of the call 
traffic for every service provision area as a compromise deal. 

[0008] Drawing 8 explains the example of the encoding control method of the conventional encoding control 
device. When there is no specification of a phase in particular in the calling data received with the 
conventional encoding control device, Using which phase a call signal is accommodated within the phase 
within a frame which was phase-assigned, namely, was multiplexed assigned all the phases at random in the 
phase quota part 5 regardless of call signal traffic, and it has coded. For example, when the frame concerned 
is set as the mode of 6400 bps / 4 value FSK by the frame information memory 4, as shown in drawing 9 , a 
call signal is coded and accommodated from immediately after the synchronized signal of one frame at all four 
phases. For this reason, as shown in a figure, when there is little call traffic, call signal information is included 
in the hatching portion of the figure, and the state of a modulated wave serves as either of four values shown 
by drawing 7 (b). The empty word in which call signal information is not accommodated is arranged at the 
latter half of a frame. That is, the time which has contributed to transmitting information among air time is a 
part, and many of transmitted electric power was useless. Thus, since it transmits in the conventional 
encoding control method using all the phases which can accommodate the maximum of call traffic irrespective 
of some of call traffic. The state of a modulated wave will follow the access speed set up beforehand and the 
combination of a modulation method, and the good receiving characteristic was not able to be expected. 
[0009]Since call traffic has a time jitter, it is also possible to change said access speed and the combination 
of a modulation method in time with much traffic and other time, but. Since coding equipment needed to 
change the information in a synchronized signal when changing, basic frame composition had to be changed 
and coding equipment had to interrupt coding of the call signal temporarily in the meantime. 
[0010] 

[Problem(s) to be Solved by the Invention]As mentioned above, if access speed is accelerated, subscriber 
capacity can be enlarged, but there is a problem that the receiving characteristic of a receiver gets worse, in 
the conventional encoding method, it is not based on the time jitter of call traffic, but only the receiving 
characteristic depending on the access speed selected according to the maximum traffic can be realized. 
[001 1] Although traffic will increase if access speed and the combination of a modulation method are changed 
according to traffic volume when call signal traffic increases momentarily, Since an opening arose in time not 
only the problem on service that reception is impossible since coding processing is uncontinuable but on a 
frame, there was a problem that the traffic which can on the contrary be accommodated decreased. 
[001 2]The place which this invention was made in view of the above, and is made into the purpose, Without 
stopping coding processing of a call signal, with the access speed of a frame, and the combination of a 
modulation method fixed, According to call signal traffic, encoding control which determines the logical 
channel which accommodates a call signal is performed so that access speed may become low equivalent as 
much as possible, and it is in providing the radio call sign-ized control device which can improve a receiving 
characteristic. 
[0013] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, this invention according to 
claim 1, Multiplex a logical channel which coded and accommodated a required number of call signals, and it is 
considered as one frame, It is a radio call sign-ized control device used for a radio paging system which 
modulates a subcarrier with predetermined access speed and an N-ary modulation method by making into a 
modulating signal a time series digital signal which carried out Time Division Multiplexing of two or more 
frames, and transmits, Let it be a gist to have a means to establish and determine a priority as for which a 
state number of a signal modulated when there was little call signal traffic becomes smaller than N about a 
logical channel used for transmission of a call signal among two or more logical channels multiplexed per 
frame. 

[0014]If it is in this invention according to claim 1, in order to determine a logical channel which a state 
number of a signal modulated when there was little call signal traffic establishes a priority which becomes 
smaller than N, and uses for transmission of a call signal, The receiving characteristic of a receiver is 
improvable except time that traffic volume of a call signal serves as the maximum. 
[0015] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described using a drawing. 
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[001 6] Drawing 1 is a block diagram showing the composition of the radio call sign-ized control device 
concerning one embodiment of this invention. In the radio call sign-ized control device shown in the figure, 
the calling data 10 which occurred at random is stored in the calling data storage 1 in an encoding control 
device. The frame quota treating part 2 assigns the frame which accommodates the calling data concerned 
from the frame number in the calling data stored in the calling data storage 1. In the phase priority deciding 
part 3, the access speed of the frame concerned and the combination of a modulation method are read from 
the frame information memory 4, and the priority of the phase to code is determined. In the phase quota part 
5, according to said priority, it is vacant, the empty word state within a phase is detected in the word primary 
detecting element 6, and the phase which can be coded is determined. In the coding processing section 7, it 
codes to a call signal in the determined phase, and stores in the transmission buffer storage 8. The stored 
data is transmitted to each base station via the transmission section 9. 

[001 7] Drawing 2 is a flow chart which shows operation to the coding processing in the embodiment shown in 
drawing 1 . According to this embodiment, when there is no specification of a phase in particular in the 
received calling data, phase assignment within a frame attaches a priority to a use phase so that the state 
number of the modulated signal may become smaller as much as possible than N of a modulation method. In 
the case of 6400 bps / 4 value FSK, four phases of A, B, C f and D can use it for transmission of call signal 
information as an example, but in this embodiment, encoding control is carried out so that only two phases of 
A and C may be given priority and used. 

[0018]The frame which accommodates the calling data concerned from the frame number in the calling data 
stored in the calling data storage 1 in the processing shown in drawing 2 as mentioned above is assigned 
(Step S1 1), And the access speed of the frame concerned and the combination of a modulation method are 
read from the frame information memory 4 (Step S13). This access speed of a frame and combination of a 
modulation method that were read And 6400 bps / 4 value FSK, and (Step S15), 3200 bps / 4 value FSK, 
(Step S19) 3200 bps /, and binary FSK, (Step S23) 1600 bps /, and 4 values FSK, and (Step S27) are 
checked. 

[0019]As mentioned above, when the access speed of a frame and the combination of a modulation method 
which were read are 6400 bps / 4 value FSK, Consider A or C phase as priority (Step S17) f and in the case of 
3200 bps / 4 value FSK, A phase is considered as priority (Step S21), and, in the case of 3200 bps / binary 
FSK and 1 600 bps / 4 value FSK, it supposes that he has no phase precedence designation (Step S25, S29), 
and progresses to Step S31. 

[0020]It is confirmed whether, according to the priority read in Step S31 as mentioned above, the detection 
processing of an empty word state within a phase was ended about all the phases, When not having ended, 
the empty word state within a phase is detected (Step S33), and it is confirmed whether this detected empty 
word is larger than a call signal information word (Step S35). When an empty word is large, it determines as a 
phase which can code this phase (Step S41), and it codes to a call signal in this determined phase (Step S43), 
and stores in the transmission buffer storage 8, and this stored data is transmitted to each base station from 
the transmission section 9. 

[0021]In the check of Step S35, when an empty word is not larger than a call signal information word, it shifts 
to a next phase (Step S37), and the same processing is repeated. When the processing mentioned above is 
ended about all the phases, it shifts to the following frame and processes similarly (Step S39). 
[0022] Drawing 3 shows the example of accommodation of the call signal by this embodiment, and shows the 
case of the same call signal traffic (call1-call20) as conventional drawing 9 especially. Since it is used among 
four phases of A, B, C, and D, giving priority only to two phases of A and C, call signal information is included 
in the hatching portion of two phases of A and C, and is not included at B and D phase. 
[0023]If the multiplexing method of the phase in 6400 bps / 4 value FSK of drawing 7 (b) is referred to, As 
opposed to the modulating signal having taken four states (frequency shift), when all the phases were 
assigned at random, In this embodiment when only two phases of A and C are used and the phase of 
remaining B and D is made into aH'O', a modulating signal takes two states (+deltaF, -deltaF) which the 
distance between signals left most, and turns into 3200 bps / binary FSK signal equivalent. This is shown in 
drawing 4 . This is equivalent to the signal state in 3200 bps / binary FSK of drawing 7 (a). Therefore, it is 
possible by giving priority and using only two phases of A and C for access speed to be made in half 
equivalent, when call signal traffic is 50% or less, and to improve a receiving characteristic. 
[0024]If the call signal traffic in a frame exceeds 50%, as shown in drawing 5 , the traffic exceeding 50% will be 
accommodated also at B and D phase. As for the time portion in which call signal information was 
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accommodated at B and D phase, a modulating signal will take four states (frequency shift), and there is no 
improvement of a receiving characteristic. However, it is possible for the other portion to serve as 3200 bps / 
binary FSK signal equivalent succeedingly, and to improve a receiving characteristic. Therefore, it turns out 
that this invention is effective in the case of drawing 5 . 

[0025]Although the FLEX-TD method showed the example of operation in the mode of 6400 bps / 4 value 
FSK in the above explanation, it is possible similarly to improve a receiving characteristic by applying this 
invention also in the mode of 3200 bps / 4 value FSK. In the case of 3200 bps / 4 value FSK. it is usable in 
two phases of A and C, but encoding control is carried out so that A phase may be given priority and used. 
When there is little call signal traffic, a modulating signal degenerating in the two state (+deltaF, -deltaF) 
which the distance between signals left most, and becoming 1600 bps / binary FSK signal equivalent by this, 
can guess easily. 
[0026] 

[Effect of the Invention]By controlling the priority use ranking of the logical channel which codes a call signal, 
without reducing the number of members accommodated since it is not accompanied by change of setting out 
of access speed or a modulation method according to this invention, as explained above. Since it becomes 
possible to transmit so that the state number of the modulated signal may become as small as possible, it is 
effective in the receiving characteristic of a receiver being improvable except time for the traffic volume of a 
call signal to serve as the maximum. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the radio call sign-ized control device concerning 
one embodiment of this invention. 

[Drawing 2] lt is a flow chart which shows an operation of the embodiment shown in drawing 1 . 

[Drawing 3] It is a figure showing the example of frame accommodation of the call signal (traffic volume is 50% 

or less) in the embodiment of drawing 1 . 

[Drawing 4] It is a figure showing the example of abnormal conditions which reduces N of the access speed in 
the embodiment of drawing 1 , and N-ary abnormal conditions. 

[Drawing 5] It is a figure showing the example of frame accommodation of the call signal (traffic volume is not 
less than 50%) in the embodiment of drawing 1 . 

[Drawing 6]It is a figure showing the example of a frame format of a FLEX-TD method. 

[Drawing 7] It is a figure showing the example of abnormal conditions of the conventional radio signal. 

[Drawing 8] It is a block diagram showing the composition of the conventional radio call sign-ized control 

device. 

[Drawing 9] It is a figure showing the conventional example of frame accommodation. 
[Description of Notations] 

1 Calling data storage 

2 Frame quota treating part 

3 Phase priority deciding part 

4 Frame information memory 

5 Phase quota part 

6 Empty word primary detecting element 

7 Coding processing section 

8 Transmission buffer storage 

9 Transmission section 



[Translation done.] 
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